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A B S T R A C T   

An approach that has been suggested as potentially addressing the challenges of science-policy-interfaces (SPIs) 
is the mobilization of existing networks through a ‘network-of-networks’ (NoN) approach. This paper shares 
empirical findings from a mixed-method study, combining qualitative and quantitative data, that critically 
evaluates the ‘network-of-networks’ approach for SPIs. To establish whether and how a NoN can help existing 
networks act more effectively at the boundary of science and policy, we use the Eklipse Mechanism as a key 
example. We analyse the major characteristics of networks active in biodiversity-focused science-policy in
teractions, the potential roles and types of engagement of participants, and the major challenges faced by net
works and individuals when acting at the boundaries of science and policy. Results suggest that the more diverse 
the actors involved, the more effective the SPI. While a formalized EU-level SPI for biodiversity is welcomed by 
most respondents, willingness and actual potential to contribute to such an entity differed amongst networks, 
highlighting that contributions to SPIs are highly dependent on individual and organizational capacities. The 
challenges faced by individuals and networks range from limited resources to effective communication and 
achieving meaningful impact even if the institutional context is unrewarding. To make a ‘network-of-networks’ 
model fully operational requires meeting the capacity building needs of networks, providing institutional sup
port, and creating room for wider engagement.   

1. Introduction 

A number of initiatives exist globally to improve the use of scientific 

and other knowledge forms in policy decisions. These occur across 
different sectors, including forestry (e.g. the Global Forest Expert Panel - 
GFEP1), agriculture (e.g. IPES-Food2), and environmental sectors, 
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1 The Global Forest Expert Panels (GFEP) Programme aims to provide scientific expertise to governments and intergovernmental processes related to forests 
through an effective communication mechanism working at the regional and global level.  

2 IPES-Food – the International Panel of Experts on Sustainable Food Systems – is an independent panel of experts from multiple disciplines and knowledge systems 
to promote the transition to sustainable food systems by providing system-wide and independent knowledge to decision-makers. 
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including climate change (e.g. the Intergovernmental Platform of 
Climate Change - IPCC3), biodiversity and ecosystem services (e.g. the 
Intergovernmental Science-Policy Platform on Biodiversity and 
Ecosystem Services - IPBES4), and sustainable development (e.g. Future 
Earth5). Nevertheless, many such initiatives are facing challenges in 
terms of effective communication, mobilization of diverse knowledge 
forms, and acting upon research findings, mainly because science-policy 
interactions continue to be conceptualised as linear processes (Toomey 
et al., 2017; Young et al., 2014) where science is assumed to provide 
clear, relevant, credible, legitimate, and actionable knowledge on which 
decision makers will pursue decisions (O’Sullivan et al., 2018). When 
science-policy interfaces (SPIs) are managed as collaborative, non-linear 
processes, scientists, decision makers, and representatives of the general 
public are engaged in an iterative process and negotiate together what 
information is needed and what kind of evidence is relevant in the given 
situation (Heink et al., 2015; Sarkki et al., 2015). While this non-linear 
approach to SPIs can be considered as a way towards improved imple
mentation and behavioral change (Tinch et al., 2018), it also creates a 
space for debate over conflicting beliefs, values and interests (Toomey 
et al., 2017). 

SPIs show a large diversity in terms of organization and governance, 
but two main types stand out: the network approach and the platform 
approach (Görg et al., 2016; Sarkki et al., 2015) (Fig. 1). The network 
approach suggests an open and loosely coupled model, complementary 
to existing structures, which engages individual network members on a 
voluntary (self-registered) basis. OPPLA, a European knowledge re
pository on natural capital, ecosystem services and biodiversity, oper
ates such a network of organizations and individuals from diverse 
backgrounds based on voluntary and flexible collaboration. The plat
form approach embodies a more tightly coupled organizational solution, 
a membership at the organizational level, which needs a stronger 
governance structure, and while it guarantees rights to member orga
nizations, also imposes requirements on them (Görg et al., 2016). Ex
amples of a platform approach include global intergovernmental 
organizations, such as IPBES and IPCC, and international (regional) 
platforms, such as ALTER-Net (a network of European research institutes 
collaborating on biodiversity related topics). As the transition between 
the network and the platform approach is gradual, diverse combinations 
(hybrids) can be purposefully designed to create synergies and build a 
more robust and trustful interface (KNEU Team, 2014). 

Based on a participatory dialogue engaging various actors of the SPI, 
previous EU projects, such as SPIRAL and KNEU, provided recommen
dations on how such hybrid institutional arrangements could be set up 
and run with increased transparency and ethical standards (KNEU Team, 
2014; Young et al., 2013). Three basic functions, and some more specific 
roles within these functions, were identified as needing to be fulfilled to 
this end (Nesshöver et al., 2016; KNEU Team, 2014). The first function is 
the synthesis of available knowledge, which can be operationalized by 
providing thematic and methodological expertise, providing research 
tools and infrastructure, and ensuring access to scientific databases and 
up-to-date information. The second function is the development of a 
common research strategy, which includes foresight and evaluation 
activities, and makes the SPI capable of acting as a think tank, when 
necessary. The third function encompasses capacity development, 

networking and international collaboration, and can be achieved 
through communication, knowledge sharing, capacity building and so
cial engagement activities. 

The networking and capacity building function of an SPI can ensure 
that diverse knowledge holders are connected and collaborate with each 
other at the interface to effectively resolve the policy problem (Tremblay 
et al., 2016). A recent systematic review (Matsumoto et al., 2020) found 
that capacity building is a crucial element of effective and lasting col
laborations between science and policy. From a capacity development 
approach, the key capacities needed to increase the adaptive ability of 
organizations and the wider society include financial and human re
sources, governance and leadership capacities, knowledge integration 
and learning capacities, social networking skills, and motivational ca
pacities (see e.g. Kuhlicke et al., 2011; Gupta et al., 2010). There are 
already communities of interest dealing with biodiversity and ecosystem 
services, and developing their skills and capacities is possible through 
improved networking and shared best practices. Organizing a ‘networ
k-of-networks’ (NoN) can help to access up-to-date knowledge and 
reduce redundancies, and at the same time improve the policy outreach 
of existing networks (Carmen et al., 2015). Empirical evidence is 
needed, however, on how a ‘network-of-networks’ can actively support 
its members and contribute to the functioning of the SPI. 

‘Network-of-networks’ (NoN) - or more generally the mutual inter
dependence of existing networks - is extensively studied and modelled in 
physics and mathematics (Gao et al., 2014; Kenett et al., 2015). Several 
studies suggest that the higher the number of networks within a NoN, 
the smaller its robustness (Gao et al., 2011; Havlin et al., 2015), i.e. if 
more networks are organized in an interdependent system, there is an 
increasing chance of a failure within one network which may have 
cascading effects on the others. A key consideration is whether these 
findings also apply to a NoN approach in the context of the SPI. 

Developing a NoN that facilitates the cooperation of diverse actors 
and disciplines to fill knowledge and capacity gaps would appear central 
to the effectiveness of SPIs, but also challenging in terms of motivation, 
engagement, and organization. This paper therefore critically evaluates 
the ‘network-of-networks’ approach for SPIs through its focal question: 
Can a NoN approach help existing networks act more effectively at the SPI, 
and if so how? To answer this question we look at networks, currently 
active at the SPI, from three different angles as listed below, and then 
discuss networks’ motivations to join a NoN with a particular focus on 
capacity building opportunities. The three more specific questions 
addressed in the paper are the following:  

1 What are the main characteristics of existing networks which are 
active at the SPI?  

2 What contributions are needed and by whom in order to build a NoN 
for a well-functioning SPI?  

3 What are the major challenges that hinder the active participation of 
networks at the SPI? 

The paper shares empirical findings from a mixed-method study 
carried out as part of the Eklipse project, which has developed a 
mechanism at the European scale to gather evidence relevant to 
decision-making by establishing dialogue between science, policy and 
society. To achieve its core objective, Eklipse promotes the engagement 
of networks whose knowledge has a key potential impact on biodiver
sity, ecosystem services and related environmental challenges in a 
‘network-of-networks’ (Watt et al., 2018). For the purposes of this study, 
‘networks’ are defined in a broad and inclusive way, including different 
kinds of ‘organized exchange’ such as informal thematic networks, 
formal networks of institutions, learned societies, NGOs, and projects. 
The NoN is understood here as an open platform for engagement, where 
member networks are encouraged to take on different roles and re
sponsibilities according to their resources, and can enjoy the benefits of 
improved information flow, more direct links with policy making, and 
various opportunities for capacity development. 

3 IPCC is a UN body established in 1988 to feed synthesised scientific 
knowledge on climate change, its implications and the management of potential 
future risks into policy processes.  

4 IPBES is an independent intergovernmental body established in 2012 by 
national states. It aims to strengthen the science-policy interaction concerning 
biodiversity and ecosystem services to ensure the more effective conservation 
and sustainable use of nature.  

5 Future Earth, announced in 2012 at the UN Conference on Sustainable 
Development, is a global network of researchers and innovators which provide 
knowledge to underpin evidence-based policies for sustainable transformations. 
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The paper is structured into four main sections. A detailed method
ological description outlines the qualitative and quantitative approaches 
applied. This is followed by a section reporting on our major findings, 
including the characterisation of networks active in science-policy in
teractions, the different patterns of collaboration and engagement along 
the SPI, and the major challenges identified when working at the SPI. 
The discussion provides deeper insights into the motivations of networks 
to join a NoN and identifies capacity building options which could result 
in a more robust and viable network-oriented SPI. Some final remarks on 
the potential for a NoN approach in SPIs are discussed in our 
conclusions. 

2. Data and method 

A mixed-method and iterative research strategy was applied (Fig. 2). 
The evolution of the research strategy is described below, while Ap
pendix A introduces the questionnaires and the interview guideline used 
in the different phases. 

In the pilot phase we developed a detailed online survey including 
both open-ended and single/multiple choice questions (Appendix A.1), 
and invited network participants to fill the survey online, using the 
UNIPARK platform. Feedback from respondents indicated that the full 
questionnaire was too long and some of the questions were difficult to 
answer online. Therefore we decided to run a face-to-face pilot interview 
with the same questions to check their ability to provide comprehensive 
data if asked in a face-to-face situation. Based on the pilot, we split up 
the initial questionnaire and developed two separate research strands. 
Most closed questions were grouped into a short online survey to 
investigate how individuals perceive SPI engagement and associated 
challenges (phase 2 in Fig. 2, Appendix A.2). Open-ended questions were 
complemented and combined with two close-ended ones in a semi- 
structured interview guideline to uncover the key characteristics and 
engagement strategies of, and challenges faced by, networks actively 
participating at the SPI (phase 3 in Fig. 2, Appendix A.3). In order not to 
lose data collected earlier, and because questions highly overlapped, 
online and face-to-face responses gathered in the pilot phase were 
analysed together with the semi-structured interviews from the third 
phase. The methodological approach to sampling, data collection and 

analysis of the survey and the interviewing is discussed in more detail in 
the following two sections, respectively. 

2.1. Online survey 

The online survey included 9 content-specific and 2 background 
questions (Annex A.2) to discover individual expectations and experi
ences about SPI activities. Content-specific questions (both open- and 
close-ended) focused around three topics: 1) whom to involve, how to 
interact, and which roles to take at the SPI (Q1, Q3, Q4 in the ques
tionnaire, responding to research question no.2.), 2) gaps of knowledge 
and capacity, and ways to build capacities and effectively communicate 
at the SPI (Q2, Q6, Q7, Q8 in the questionnaire, responding to research 
question no.3.), and 3) general expectations towards Eklipse and any 
other comments and suggestions to share (Q5, Q9). Background ques
tions asked about the network represented by the respondent (open- 
ended question) and the sectoral background of the respondent (science, 
policy or civil society). 

Questionnaires were available online via the UNIPARK platform 
(https://www.unipark.com/en/), accessible from various browsers 
without authentication (i.e. invitation or password). Cookies were used 
to avoid duplicating responses by the same respondent, but IP addresses 
were not stored. Conferences, training events and workshops (e.g. Alter- 
NET 2017 conference, ESEE 2017 conference and summer school, SCB 
Europe section 2017 summer school) were used to advertise the survey 
and invite people to participate. In addition, the questionnaire was 
announced through the general Eklipse communication channels and 
invitations were sent out through personalized emails to relevant 
networks. 

Between May and December 2017, the survey was accessed 432 
times, 128 respondents started to answer the questionnaire and 62 re
spondents completed it (completion rate being 14 % of those who 
accessed the survey and 48 % of those who started to answer it). The 
mean processing time was 13 min 26 s. Respondents represented a total 
of 36 different networks (see the list of represented networks in Ap
pendix B.1.). 77 % of the respondents identified themselves as scientists, 
7% as representatives of civil society, 5% as policy makers, while the 
remaining 11 % expressed that they had multiple backgrounds (select
ing at least two of the three options of science, policy and civil society). 

Quantitative data from the survey was analysed with the SPSS soft
ware, using descriptive statistics (frequencies, cross tabulations), while 
the open-ended questions were subjected to thematic content analysis. 
An independent equal variance t-test was carried out to analyse if survey 
results (individual responses) and interview results (interviewed net
works’ opinion) are significantly different concerning the potential roles 
to take in a NoN (Q4 in the survey and Q9 in the interviews, see also 

Fig. 1. Different approaches to engage diverse 
knowledge holders in science-policy interfaces 
(SPI). 
Three different arrangements of networks/or
ganizations (signed with dots) and individuals 
(signed with stars), as well as the links between 
them, are shown in the picture: the network, 
the platform and the hybrid type of SPIs. Dotted 
arrows indicate gaps in capacities and dashed 
arrows indicate gaps in knowledge, both of 
which can act as barriers to tackling a policy 
problem at the SPI. Source: own edition.   

Fig. 2. Research design and timeline.  
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below). 

2.2. Semi-structured interviews 

To identify the key characteristics of networks which are currently 
active at the SPI, and to better understand the motivations and barriers 
supporting or hindering their active participation, we used qualitative 
semi-structured interviews. The interview guide focused on 4 topics, the 
three first of which focused on our research questions: 1) the key char
acteristics of the networks including their objectives, governance 
structure and process, and funding model (Q1, Q3, Q4 Q5 in the 
guideline, answering research question no.1.), 2) the range of stake
holders they engage with, potential roles to take in a NoN, and the 
preferred means of communication and capacity building (Q2, Q9, Q11, 
Q12 in the guideline, answering research question no.2.), 3) the chal
lenges faced and the gaps in knowledge and capacities (Q7 and Q10 in 
the interview guide, answering research question no.3.), and 4) expec
tations towards Eklipse and major connections with other networks (not 
analysed in this paper). 

Existing networks, operating at European or regional level, were 
selected for the interview from a database compiled in a desk research 
(Eklipe Deliverable D5.1) and partly from information from forerunner 
projects (i.e. KNEU). The key principles of the selection process was 1) to 
contact those networks which are the most relevant and active in terms 
of science-policy interfacing for biodiversity and ecosystem services; and 
2) to contact diverse networks in terms of involved actors and expertise 
(i.e. multiple scientific disciplines, policy and practice actors including 
the NGO and the business sector). A total of 22 interviews were con
ducted, and an additional 5 long questionnaires from the pilot phase 
were included in the analysis, resulting in 27 networks being repre
sented during the qualitative phase of the research (see Appendix B.2. 
for the full list of interviewed networks). 

Lead representatives of networks (i.e. the president, board members, 
communication or networking officer) were contacted to be inter
viewed. Seven interviews were face-to-face, while the rest were done via 
online communication. Written notes were prepared for all the in
terviews and were sent back to the interviewees for checking any errors 
or misunderstandings. All data was uploaded to the UNIPARK server to 
store them securely and anonymously. The length of the interviews 
varied between 30 min and 3 h, being 60− 70 min on average. Interview 
notes were qualitatively analysed by thematic content analysis, while 
closed questions were analysed with simple descriptive statistics. 

This mixed method approach did have its limitations. Firstly, the low 
response rate limited our choice of statistical methods, but the open 
questions included in the survey provided additional textual informa
tion which we could qualitatively analyse and compare with interview 
results. Secondly, asking respondents about their own or their network’s 
potential contributions to a NoN proved to be a difficult question. In the 
survey the highest number of drop-outs were realized at this question, 
probably because the roles were not clear enough to make a solid se
lection. The interview situation provided more room for reflection but 
created another challenge: as interviewees responded on behalf of their 
networks, and as networks rely very much on the activity of their 
membership, the interviewed representative might have not been able to 
express commitment on behalf of its members. Finally, the fact that the 
majority of interviewees and survey respondents were recruited from 
fields directly related to biodiversity and ecosystem services research 
highlights the difficulties in engaging a wider range of potentially 
interested actors, as the relevance and added value of a science-policy 
interface for biodiversity might not be so evident to them. Despite our 
efforts, organizations having a strong citizen engagement element 
remained underrepresented, which makes it difficult to judge whether 
and how citizens (or their representative bodies) should be engaged in 
science-policy interactions. 

3. Results 

3.1. The major characteristics of networks active at the biodiversity 
science-policy-interface 

The main functions and activities reported by the interviewed net
works included knowledge creation and sharing with diverse audiences, 
as well as the provision of training to their members on knowledge 
generation, synthesis and dissemination. Bringing people and ideas 
together from science, policy and society, and strengthening the science- 
policy interface by working on policy-relevant research, were 
mentioned as key objectives by many, although more practical aspects of 
such boundary work (e.g. lobbying, directly influencing policy devel
opment, or providing funds or expertise to others to do so) were reported 
only by a few networks. 

Diversity within the membership (i.e. engaging actors beyond sci
ence from policy, business or the social sphere, and often both individual 
and organizational members) was considered as a strength and was re
ported by many interviewees (Fig. 3/a). Nevertheless, in most of the 
interviewed networks academic partners dominated, which was also 
reflected by the fact that most networks identified themselves as scien
tific or academic. Many networks, including those not claiming to be 
academic, mentioned that they aimed to be multi- or transdisciplinary 
and saw this as their strengths. Only a few networks indicated that they 
centred around people from one specific discipline, more common was 
the engagement with people with different expertise and disciplinary 
backgrounds to create and share knowledge on critical issues. This in
dicates that networks acting at the biodiversity SPI were more problem- 
oriented than disciplinary-focused. 

Governance and decision-making procedures exhibited a combina
tion of top-down and bottom-up approaches, allowing the membership 
to decide on major strategic issues by means of voting or consensus, but 
centralizing operative decisions in administrative or executive bodies 
(Fig. 3/b). Networks with a large and geographically wide membership 
tended to provide a regionally balanced representation for their mem
bers (e.g. region-specific chapters or national representatives within the 
executive body), and to create committees to manage specific network 
functions along a lighter, more informal procedure. This heterogeneity 
suggests that creating a NoN with active participation of different net
works might be a long and legally complicated procedure, because 
joining a NoN might require decisions to be taken by different bodies of a 
network. 

Funding was a critical issue for many of the interviewed networks. 
Approximately half of them collected a membership fee from individual 
members or member organizations (Fig. 3/c). Some of the networks 
claimed that they faced problems with collecting membership fees, i.e. 
members often neglected to pay their fees and showed a relatively high 
fluctuation over time. Reasons for this may either be the limited finan
cial capacities of members, or a more flexible networking strategy 
encouraging individuals to look for new networks to join after a certain 
period, but also the fact that benefits offered to members might not be 
perceived as being worth the membership fee. Diversifying the funding 
sources was mentioned as an important strategy to strengthen sustain
ability and adapt to changing conditions. As such, almost half of the 
networks (n = 11) had already been diversifying their revenue sources 
and therefore selected more than one funding source from the options 
listed. 

3.2. Who could contribute to a more effective science-policy-interface and 
how 

Both individual respondents and network representatives stated that 
effective science-policy interactions should include multiple actors, such 
as scientists with backgrounds in natural and social sciences, policy- 
makers from the national to the EU level or even broader, and repre
sentatives of civil society and the business sector. Individual citizens and 
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scientists from other disciplinary backgrounds were generally consid
ered less important participants of the SPI. To identify the potential 
contribution of individuals and networks in such efforts, through the 
Eklipse Mechanism or other structured procedures with similar goals, 
respondents were asked to evaluate the capacity and interest they 
themselves or their networks could offer in terms of specific contributing 
roles, including the provision of thematic and methodological expertise, 
research tools and infrastructure, access to data and information, fore
sight, evaluation activities, think tank and knowledge hub activities, 
capacity building, communication, society and policy interaction, and 
management support (KNEU Team, 2014). 

An independent t-test was used to compare individuals’ and network 
representatives’ responses, which proved significant difference between 
the two samples only for one variable: the provision of thematic 
expertise (t value was 2.07 at the decision rule ‘reject H0 if t>1.665 (p =
0.05)’). Both types of respondents felt the most comfortable offering 
their thematic expertise as a support for science-policy interactions, but 
networks have significantly stronger capacities to do so than individuals. 
Results in overall (Fig. 4) reinforced that contributions are most prob
able for knowledge, data and expertise related tasks, while both net
works and individuals seemed to lack capacities to provide management 
support. Some slight differences between potential contributions could 
also be observed, although not significant, i.e. individual experts might 
be easier to engage in evaluation, foresight and think tank activities, 
while existing networks could contribute to SPI work by granting access 

to their databases, tools and infrastructure, or by offering capacity 
building and communication services. 

Engaging citizens in science-policy interfaces was a contested topic. 
Our respondents mostly suggested that individual citizens should be 
engaged in SPIs indirectly, through representative organizations, i.e. 
non-governmental or civil society organizations, while only few re
sponses favoured direct public participation. 

Respondents listed some additional stakeholder groups that should 
be involved in science-policy interactions. Farmers/land-users 
(including agriculture, fisheries and forestry) and business actors (in
dustry and supply chain) were mentioned most frequently, followed by 
NGOs (especially those working with conservation), regional and local 
decision-makers, and other local stakeholders. Science-policy in
teractions were considered by some as multi-level processes, suggesting 
that actors from the local to the global level (e.g. UN and its institutions) 
might be relevant to invite, although creating space for meaningful 
engagement in a multilevel and multilingual context was perceived 
challenging. Language barriers, low level of motivation, differences in 
the dominant channels of communication, and lack of financial support 
were reported as potential barriers to active collaboration across coun
tries. Establishing ad-hoc, thematic working groups which focused on 
policy issues of local or national relevance, and appointing national 
contact points to create a more active linkage across multilevel decision- 
making processes were two dominant strategies of networks to increase 
the level of engagement of their members. 

Fig. 3. Characterization of networks being 
active at the SPI. 
Respondents could choose multiple options at 
each question. The y axis always shows which 
proportion of the respondents selected the 
given response option (100 %=total number of 
respondents (n)). Fig. 3/a indicates which types 
of actors were engaged in the interviewed net
works as members (n = 27). Fig. 3/b indicates 
how decisions were predominantly taken in the 
interviewed networks, the ‘other’ category 
mainly referring to shared responsibility and 
mixed decision-making models across the 
different bodies of networks (n = 26). Fig. 3/c 
shows what were the dominant founding sour
ces of networks, the category ‘one major 
external source’ referring to the presence of a 
key funding body (i.e. government or charity) 
(n = 26).   

Fig. 4. Potential contributions of individuals and networks to SPI work, listed in decreasing order (valid number of responses is n = 62 for individuals, and n = 27 
for networks). 
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3.3. Challenges and limitations faced when acting at the science-policy- 
interface 

Key challenges identified by interviewees ranged from securing 
continuous funding over a longer time period, to actively engaging 
members in joint activities, and making a true and visible impact. Being 
flexible and adapting to change were recurring topics considered 
necessary to manage internal tensions and to “convince the members to 
contribute more than minimum, to find new members”. The networks with 
strong institutional membership providing secure funding (e.g. gov
ernments, donors) were able to apply more nuanced and creative ap
proaches to engage diverse stakeholders (e.g. citizens or actors at local 
and national level) in creating policy or societal impact at smaller scales. 

While some networks reported that their current situation - espe
cially the lack of financial resources - limited their capacity to engage in 
SPI activities, others considered that being more active in the science- 
policy sphere could help them overcome difficulties within the mem
bership or could increase the impact of the network. Making a true 
impact on policy was the aspiration of many networks but was only 
reached by a few, and their success always depended on external (f) 
actors: “It is difficult to transform scientific results to something with societal 
value, like policy. To make this into policy you need the government involved, 
which is not necessarily easy or always feasible.” 

A major knowledge gap that prevented SPI activities, according to 
both survey respondents and interviewees, was the lack of understand
ing of scientific actors on how the policy process functioned, and vice 
versa, the lack of experience of policy actors on how robust scientific 
results were generated. This was closely interlinked with capacity gaps 
in knowledge (co-)creation, networking and communication. Collabo
rating at the SPI requires specific skills both from the scientist and the 
decision maker, including, among others, collaboration across disci
plines and beyond science, working in diverse teams, facilitating open 
dialogues, or clear communication for various audiences. As some study 
participants highlighted, targeted communication and the effective use 
of various communication channels are not sufficient for a successful 
science-policy interface; “a common language between actors” is needed 
to increase the clarity of the final messages. 

Existing institutional structures also often acted as barriers for 
science-policy interactions. Many survey respondents shared their 
concern of lack of time and funding to cover their SPI-related work. 
More importantly, if it did not culminate in a peer reviewed paper, 
science-policy interfacing was not perceived as being acknowledged by 
most academic institutions or universities: “At the moment, researchers 
get paid by the number of scientific publications and not for their science- 
policy-society interface contributions”. The lack of institutional in
centives to participate in an SPI can be overcome with a strong personal 
motivation and willingness to participate, until internal SPI structures 
and processes guarantee equal opportunity for experts to participate and 
a valid mandate and a general acceptance towards participating re
searchers from the policy side. However, as one of our interviewees 
acknowledged, having direct access (i.e. personal contact) to policy 
makers is sometimes more impactful than any well-structured and 
formalized science-policy interface. 

4. Discussion 

Most of our study participants recognised the growing need for an 
institutionalized, EU-level SPI on biodiversity and ecosystem services. 
This need was partly based on the perception that policy processes often 
fail to take into consideration the best available scientific knowledge, 
therefore an SPI which improves the knowledge base for policy decisions 
may contribute to better policy outcomes. Inviting existing networks to 
science-policy interactions seems to be beneficial from at least three 
angles: concerning the processes (i.e. by dividing work among available 
experts), the outcomes (i.e. by using the best available knowledge), and 
the participating networks themselves (i.e. by increasing the policy 

relevance of their work). However, to successfully engage networks in a 
more formalized collaboration, a ‘network-of-networks’ must be able to 
motivate participating networks to actively take part in joint actions, 
and must help them match the gaps in knowledge and capacities which 
hinder them doing so. In this section we highlight three potential ways 
to increase motivation, before identifying capacity development options 
to improve networks’ ability to take part in SPI activities. 

4.1. Motivation of networks to participate in a network-of-networks 

Our study demonstrates that while there is an interest in individual 
experts and networks to actively engage more with the SPI, contribu
tions to a potential network-of-networks which could facilitate partici
pation at the SPI remain rather hypothetical (see Fig. 4). Building a 
robust and viable NoN is only possible if the member networks are 
motivated to join and collaborate. Keeping up the motivation of net
works to participate is best guaranteed if the primary objectives of 
member networks are aligned with and mutually reinforcing the overall 
aims of the NoN. Based on the survey and interview results, three target 
areas were identified where engaging in a NoN can strengthen individ
ual networks’ goals and create benefits for them. 

First, we observed that most networks active at the SPI intend to 
position themselves by defining their own thematic areas and unique 
added value related to biodiversity, ecosystem services, and relevant 
fields. However, as the NoN engages with multiple networks, there are 
overlaps in interests and focal topics which might be seen as a factor that 
increases competition among NoN members. We think that such partly 
overlapping expertise across the networks can be considered as redun
dancy contributing to the robustness of the NoN (Radicchi and Bianconi, 
2017; Reis et al., 2014), and therefore can be beneficial for the member 
networks as well as for the knowledge requester. Redundancy within the 
NoN in terms of overlapping expertise might reduce the intensity of 
work required by an individual network, can guarantee a reliable and 
continuous access to relevant expertise, knowledge and data, and can 
create synergistic outcomes and more robust solutions. 

Secondly, most existing networks look for opportunities to link 
across different geographical and governance scales and upscale their 
lessons learnt at the local or regional level. Cross-scale interaction is 
crucial to create a dialogue between global problem framings and their 
local manifestations, can help find workable policy solutions (Hoppe, 
2010; Balvanera et al., 2017), and can contribute to the legitimacy and 
effectiveness of the SPI. Science-policy interactions are usually consid
ered effective by stakeholders only if their concerns are addressed across 
multiple scales (Weichselgartner and Kasperson, 2010). If, for example, 
local level actors perceive that an SPI at a global scale has no relevance 
to their (local) concerns, the global SPI efforts might suffer huge 
implementation gaps due to lack of motivation of local actors. At the 
same time, local level science-policy interactions are better positioned, 
and potentially more influential via global/national/regional actors, 
when embedded in higher level SPI activities. This reflects our previous 
findings regarding societal engagement on European scale: special 
emphasis should be on both the commitment and embeddedness into 
national contexts and the added value of approaching them together on 
the multi-national level (Varumo et al., 2020). Consequently, scaling up 
and scaling down are both relevant issues for any SPIs, and can be a 
targeted activity of a network-of-networks. 

Thirdly, we identified knowledge creation and sharing as one of the 
key motivational aspects of the network participants. Most scientific 
communities believe in increasing their impact and legitimacy through 
improved communication and dissemination, which is still perceived as 
one of the major gaps in knowledge and capacity. This inner motivation 
of individual researchers and networks for continuous improvement 
could be taken up and met through capacity development activities by 
the NoN. 
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4.2. Matching gaps of capacities at individual and network level 

Targeted capacity and knowledge building activities can help net
works to improve their knowledge base, strengthen collaborative re
lationships, and make their functioning more effective, which is also 
crucial for SPI activities (Matsumoto et al., 2020). Table 1 links the 
major challenges identified in this study (section 3.3) to the capacity 
dimensions highlighted in the literature (Kuhlicke et al., 2011; Gupta 
et al., 2010) by grouping the challenges along two criteria: whether they 
refer to gaps in capacity or knowledge, and whether they arise from an 
increased need for specific (inter)personal skills or from structural 
conditions. 

Based on Table 1, we suggest three different strategies a NoN can 
apply to help its members fill their major capacity and knowledge gaps. 
Capacity and knowledge gaps concerning skills-related conditions can 
be filled via participatory capacity development approaches, focusing 
both at individual and organizational capacities. Interactive formats, 
such as training courses, workshops, matchmaking events and pilot 
demonstrations, were listed by our study respondents as effective ways 
of developing personal skills and knowledge. Web-based tools, such as 
webinars or online knowledge platforms, were listed by study re
spondents less frequently, suggesting that developing (inter-)personal 
skills and capacities is more effective in direct, face-to-face events. 

Knowledge gaps related to structural conditions can be targeted by 
creating inter- and transdisciplinary learning environments, where re
searchers and policy decision makers actively engaging with an SPI can 
meet and learn from each other in order to change organizational cul
tures and processes. One possible format, suggested by our study par
ticipants, was the provision of funds to establish joint teams of scientists 
and policy-makers (and the general public) that can work in an action- 
oriented way. 

Capacity gaps related to structural conditions are beyond the horizon 
of individual networks as they indicate the need to change the wider 
institutional field. However, a NoN can fight for institutional change via 
lobbying and advocacy, and push for an interventionist approach of 
capacity development, which focuses on the policy dimensions, as well 
as on the legal, regulatory and institutional conditions of SPI-related 
work (Kuhlicke et al., 2011). Examples of such an interventionist 
approach could be lobbying for the institutional recognition of re
searchers’ efforts at the SPI, e.g. by advancing their careers or granting a 
certain percentage of their working time to be used for SPI oriented 
work. 

5. Conclusion 

This study aimed to assess how a NoN can help existing networks to 
act more effectively at the boundary of science and policy. We analysed 
the major characteristics of networks being active in biodiversity SPIs, 
the potential roles different actors (networks and individuals) can take 
at the SPI, and the major challenges faced by networks and individuals 
when acting at the SPI. We found that existing networks are diverse in 
terms of their membership, internal structures, processes and funding 
models. This diversity provides a twofold strength when networks join 
their forces in a NoN: they are different enough to cover diverse areas of 
expertise and provide the best available information, and they overlap 
enough to divide tasks and share responsibility when resources are 
scarce. Although our study focused on the field of biodiversity, examples 
from the forestry or agricultural sectors reinforce that SPI processes and 
network characteristics are not considerably different (Päivinen and 
Käär, 2018; Šūmane et al., 2021), therefore key findings might be 
applicable at a wider scale. 

Results showed that a network-of-networks approach to SPIs can 
help science to meet policy demands more effectively, and to provide 
more robust outputs to evidence-based policy decisions. However, we 
also realized a divergence between the willingness and the actual ca
pacities of actors to contribute to a network-of-networks style SPI, which 

highlights that contributions to boundary work are highly dependent on 
individual and organizational capacities. We argue that capacity and 
knowledge gaps hinder both networks and individual actors to effec
tively participate in SPI activities, whether organized in a NoN or in any 
other setup. While regular capacity building and knowledge sharing 
activities can be utilized to improve skills and soft conditions, matching 
capacity gaps that emerge due to institutional constraints needs an 
interventionist approach. We suggest capacity development and advo
cacy work being an integral part of the NoN to help its members over
come the most critical challenges that hinder their participation in 
boundary work. 
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Table 1 
Capacity and knowledge gaps of interviewed networks paired with potential 
strategies for capacity development.  

Skills-related 
conditions 

Capacity gaps 
Communication problems with 
stakeholders and lack of 
familiarity with the use of 
various media channels, 
difficult networking across 
sectors and geographical 
regions 

Knowledge gaps 
Difficulties of multi- and 
interdisciplinary work, lack of 
common language across 
different disciplines, difficulties 
of navigating in the policy cycle 
and legal structures  

Linked capacity dimensions 
Motivational capacities & 
Social networking skills 

Linked capacity dimensions 
Knowledge integration and 
learning capacities & Social 
networking skills  

Potential capacity development strategy 
Participatory capacity development activities, incl. face-to-face and 
online trainings, workshops, pilot demonstrations etc. – focus on 
both individual and organizational capacities 

Structural 
conditions 

Capacity gaps 
Lack of human and financial 
resources as well as incentive 
structures for scientists and 
experts 

Knowledge gaps 
Lack of data on biodiversity and 
ecosystem services, lack of 
integration of ecological 
knowledge with economics and 
social sciences, lack of handling 
uncertainty 

Linked capacity dimensions 
Financial and human resources 
& Governance and leadership 
capacities 

Linked capacity dimensions 
Governance and leadership 
capacities & Knowledge 
integration and learning 
capacities 

Potential capacity 
development strategy 
Advocacy work and 
interventionist capacity 
building – focus on the 
institutional context 

Potential capacity 
development strategy 
Open learning environments for 
inter-and transdisciplinary 
interactions – focus on 
organizational capacities  
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Carmen, E., Nesshöver, C., Saarikoski, H., Vandewalle, M., Watt, A., Wittmer, H., 
Young, J.C., 2015. Creating a biodiversity science community: experiences from a 
European network of knowledge. Environ. Sci. Policy 54, 497–504. 

Gao, J., Buldyrev, S.V., Havlin, S., Stanley, H.E., 2011. Robustness of a network of 
networks. Phys. Rev. Lett. 107 (19), 195701. 

Gao, J., Li, D., Havlin, S., 2014. From a single network to a network of networks. Sci. 
Rev. 1 (3), 346–356. 

Görg, C., Wittmer, H., Carter, C., Turnhout, E., Vandewalle, M., Schindler, S., Livorell, B., 
Lux, A., 2016. Governance options for science–policy interfaces on biodiversity and 
ecosystem services: comparing a network versus a platform approach. Biodivers. 
Conserv. 25 (7), 1235–1252. 

Gupta, J., Termeer, C., Klostermann, J., Meijerink, S., van den Brink, M., Jong, P., 
Nooteboom, S., Bergsma, E., 2010. The adaptive capacity wheel: a method to assess 
the inherent characteristics of institutions to enable the adaptive capacity of society. 
Environ. Sci. Policy 13 (6), 459–471. 

Havlin, Shlomo, Stanley, H. Eugene, Bashan, Amir, Gao, Jianxi, Kenett, Dror Y., 2015. 
Percolation of interdependent network of networks. Chaos, Solitons Fractals 72, 
4–19. https://doi.org/10.1016/j.chaos.2014.09.006. 

Heink, U., Marquard, E., Heubach, K., Jax, K., Kugel, C., Neßhöver, C., Neumann, R.K., 
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Neßhöver, C., van den Hove, S., 2015. Adding ‘iterativity’ to the credibility, 
relevance, legitimacy: a novel scheme to highlight dynamic aspects of science–policy 
interfaces. Environ. Sci. Policy 54, 505–512. 
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Nesshöver, C., Niemelä, J., Sarkki, S., Thibon, M., 2018. Science-policy interfaces for 
biodiversity: dynamic learning environments for successful impact. Biodivers. 
Conserv. 27 (7), 1679–1702. 

Toomey, A.H., Knight, A.T., Barlow, J., 2017. Navigating the space between research and 
implementation in conservation. Conserv. Lett. 10 (5), 619–625. 

Tremblay, M., Vandewalle, M., Wittmer, H., 2016. Ethical challenges at the science- 
policy interface: an ethical risk assessment and proposition of an ethical 
infrastructure. Biodivers. Conserv. 25 (7), 1253–1267. 

Varumo, L., Paloniemi, R., Kelemen, E., 2020. Online societal engagement—increasing 
legitimate participation in developing EU biodiversity and ecosystem services 
policies. Sci. Public Policy forthcoming.  

Watt, A., Ainsworth, G., Balian, E., Cojocaru, G., Darbi, M., Dicks, L., Eggermont, H., 
Furman, E., Goudeseune, L., Huybrecht, P., Kelemen, E., et al., 2018. EKLIPSE: 
engaging knowledge holders and networks for evidence-informed European policy 
on biodiversity and ecosystem services. Evid. Policy A J. Res. Debate Pract. 15 (2), 
253–264. 

Weichselgartner, J., Kasperson, R., 2010. Barriers in the science-policy-practice interface: 
toward a knowledge-action-system in global environmental change research. Glob. 
Environ. Change 20 (2), 266–277. 

Young, J.C., Watt, A.D., van den Hove, S., the SPIRAL project team, 2013. Effective 
Interfaces Between Science, Policy and Society: The SPIRAL Project Handbook. 
http://www.spiral-project.eu/content/documents. 

Young, J.C., Waylen, K.A., Sarkki, S., Albon, S., Bainbridge, I., Balian, E., Davidson, J., 
Edwards, D., Fairley, R., Margerison, C., McCracken, D., 2014. Improving the 
science-policy dialogue to meet the challenges of biodiversity conservation: having 
conversations rather than talking at one-another. Biodivers. Conserv. 23 (2), 
387–404. 

E. Kelemen et al.                                                                                                                                                                                                                                

https://doi.org/10.1016/j.envsci.2021.05.008
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0005
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0005
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0005
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0005
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0010
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0010
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0010
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0015
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0015
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0020
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0020
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0025
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0025
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0025
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0025
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0030
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0030
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0030
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0030
https://doi.org/10.1016/j.chaos.2014.09.006
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0040
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0040
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0040
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0040
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0040
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0045
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0045
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0045
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0050
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0050
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0060
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0060
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0060
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0060
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0065
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0065
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0065
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0065
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0065
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0070
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0070
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0070
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0070
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0070
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0075
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0075
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0075
https://tapio.fi/wp-content/uploads/2019/10/SNS-EFINORD-report-2019.pdf
https://tapio.fi/wp-content/uploads/2019/10/SNS-EFINORD-report-2019.pdf
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0085
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0085
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0090
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0090
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0090
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0095
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0095
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0095
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0095
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0100
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0100
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0100
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0100
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0105
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0105
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0105
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0105
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0110
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0110
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0115
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0115
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0115
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0120
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0120
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0120
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0125
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0125
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0125
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0125
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0125
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0130
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0130
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0130
http://www.spiral-project.eu/content/documents
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0140
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0140
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0140
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0140
http://refhub.elsevier.com/S1462-9011(21)00134-9/sbref0140

	Networks at the science-policy-interface: Challenges, opportunities and the viability of the ‘network-of-networks’ approach
	1 Introduction
	2 Data and method
	2.1 Online survey
	2.2 Semi-structured interviews

	3 Results
	3.1 The major characteristics of networks active at the biodiversity science-policy-interface
	3.2 Who could contribute to a more effective science-policy-interface and how
	3.3 Challenges and limitations faced when acting at the science-policy-interface

	4 Discussion
	4.1 Motivation of networks to participate in a network-of-networks
	4.2 Matching gaps of capacities at individual and network level

	5 Conclusion
	Author statements
	Declaration of Competing Interest
	Acknowledgements
	Appendix A Supplementary data
	References


